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1o Purificetion of germanium .nd the making of germanium monccrystals
for Eust Germun transistor develo ment is done at VER Verx fuer
Bauelemente dcrxr Nachrichtentechnik “Carl von Ossietzky" (formerly
Dralowid), in Teltow, VEB Werk fuer Fernzeldewesen {formerly 0oV},
in Berlin-Cberschoeneweide, and in the scadeny Institute for =
search on the rhysics of Solids in Berlin-Buch. The methors n.ed
in these three plac:s arcs

25X1
a. The Bridgemsn method.

b. The zone melting method.
¢. The Czrochalsky method.

2. The Dralowid vlant ‘obtained deliveries of 95.99Y pure corman-
ium
Ls OL early “ovember 19%4, the enterprize hud a suppiy of aboun one
kilograz of germaniun of the surity mentioned. This gerrarivm of 25X1
"Merck purity", as it is referred to in Germany, is proces:ed in
the following way according to the Bridgeman method. It i. vacuum -
melted in®a long,tube-shaped guartz crucible. “he crucitle is
connected'to a drawing mechanism regulaicd oy a clock, which druws
the crucible out of the melting furnace at the slow coeed of atouta .. .
1 millineter per minute. Through this nrocess, the germanium solidifies Q//
. in guch a way that its vp er -arts gradually beocome aniid, *
while the lower nurts still exposec t- the heat cf he oven reomain
aolgen until they are also drawn cute Inasmuch as  inm-
ririties have a tendenc; to ass-pble in the molten part and ¢
leave .the parts which are in crystalization, the result of thi:
operction is that the upper varts of the germaniun will ccontain
fewer impurities than the lower parts, where most of the imnurities
are as.embled. It has becn found, for irstance, that the ratic of
antimony ippurities within the crystalized germanium to thosze in ',
the mclten germanium is about 1 to 50. after the process ig finished, fy
P “the solidifi~d germanium is a moncer, stals. The next step
is to decide which nsrt of ihis monccrystal is suited for twansi
ior purposes. ¥or this purpose, an electrode is placed upon on~
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and the inverse voltege is ti it bhe
int wherc the inverse voltage roachesr ubout 2 ‘8tal 1s
cut into twu. halves. The upper half is consid Ly pure
for transister wurposss. The iower half contad rtles aB
again sudjecled to Tuz same prosiore If tle wins Lo
nany imparities, it is first trected chemically, CaAS drence
formed into germanium diouide (Gela) or into gor SRR o]

Frth the +3d
hydrogen. The gernmanium tetrachlcride is Firet prrifiad oy fractional
distillati.n agd then decomposed Fydzolyticelly. vith goraening 49—

oxide recalting, *re latter substa-ce is then reduced ir e

described asbove. The Dralowid lant in applying this dee ot nae svcceedad
in zaking gormeniun nonocrystals vith o fayinm purity of 49 ohu:

centizeter,

(quI4)_ Germanivm dicxide is then reduced 4o ~erusviun
G - o

[
~
-

The method described above is the only ome which his Deun sctus
in the DPralowid plent. o ever, as of early Hovember 19

-

4
nplant was constructing an arpasatus for the application of the
meltingyprocedure” {Conenschmelzverfahren) and exnected tc roach purities
up to 70 ohr centimeter with its =id, “h g procedure is ap 1
%o geruzanium monccrystals roduced by the Bridgeman metod. The wono
crystal with attachments on its upper aad lower ends is Trought into s
sylindrically-shaped melting furnace {Ringofen}, The upper and lover
ends .f the monocrystal are again connecited %o a drawing mechanisnm
which is able to draw the crystal out at very slow speed. TIn contrast
to the Bridgeman method, the crystal is not inm a crucitle so thal 4m-
purities stemning from the walls of the crucibles wil. not occur. Fe -
twzen the inner wal's of the oven and the crystal, fthere is a ¢ lin-
drically-shaped coatainer able to insulate tle crystal from the heat of
the oven Thie container is pierced horizontally so “hat the hest is
allowed %o pass through a circulur.shajad slit ond can reach the corre-
spending  partc of the monocrystal., The monocryssal is druwa siowliy
out of the oven, and thus it is constantly =elied only in the rzg on
*etermined bythks position of the slit. "hrougn this srocese, the ime
purities nisrate to the parts below the slit. Ls a result. the impurities
are ~ssombled in the very lowest part of thz momocrysial. The
apparatus ic rovided with an austomatic tempersiure condrol wh ch keens
the tem erature coastant with a tolerarce of plus or minus 1°© Cen*jop
sde. The control is carricd out with the sid of photocells. This appa-
ratus w.s not quite com leted in early HNovenmber 954, but it w s ¢x-
pected to he com:leted before the end ¢f the year.

The Czrochulsky wmethod ep-lied in the icademy Institute for ledieine and
Lioclogy in BDerlin-BSuch combines features of the two methods
above. Yhe germanium is .ut ints an open-tor ed crucible mude of gsavhive,
This crucible is first voacaum-heated for & neriod of t ree heure
at a temperature ol 2$OOD° Centisrade, :n order to destrey impurities
which 11 nigh® pessibly contain. The germanium metal is then TACUW=
melted in the crucible st about 11,0007 Cgniigrade. In its mclfen state
t. e germenium forms o neniscus in the crucible. o voint made ol tua, -
sten is introduced 1ntov the meniscos and drawn out of it me.chenically wt a

speed of 0.2 %0 2.0 millimeters ser minute. In this wuy a pure germanium
ronocrystal is arcduc Trensistor vork in the Institute has not
pregres ed beyond thic stage.
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